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(54) Title: SYNOVIAL MEMBRANE CELL PROTEIN 

(57) Abstract: A novel protein synoviolin and a gene encoding the same are disclosed. This protein is expressed specifically' in the 
synovial membrane tissue and associated with an autoantibody which recognizes this protein in patients with rheumatoid arthritis 
(RA). This protein or its antibody is expected as being useful as an RA-specific diagnostic marker. Moreover, it is expected that an 
RA remedy could be screened hy using the above gene or protein. A transgenic animal of the synoviolin gene is also provided. This 
tran^enlc animal is usable as an RA model animal in developing a remedy for RA. 
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*|g?^fi. |^^^$'^^<;J'Kv/y t':^-U (Synoviolin) ClH^ =>— Ki-^jf^ 



mi AVAILABLE COPY 
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(84) .JISIl (jKmj: ARIPO 1*1^ (GH, GM, KE, LS, MU', )S<^^P^m3[i: 

MZ, SD, SL, SZ, tZ, UG, ZNl ZW), :i — ^vT4$E^ — URSII^fS^^ 
(AJv4, AZ, BY. KG, KZ, MD, RU, TJ, TM), 3 — P / 

1^ (AT. BE. CH. CY. DE, DK, ES, FI, FR, GB, GR, IE, IT, 2 ~ K:Rl/teC0Bglilr-:5l\TI*. S^^ft^ ^i-S 

LU, MCn'l, PT, SE,.TR), OAPl If K (BF BJ, CF, CG, %PCT:tSilV, h<D^EllC}S]ffi$;txT Td— KiiKIl 

CI, CM, GA, GN, GQ, G W, ML, N4R, NE, SN, TD, TG). 05 ^ > X ^ — h J $ # fiB « 
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mm^ms^ (synovial cell) f*. ^^(ommx' 1 - & Mo:>±^mm^M^-t ^mm. 
y Y^mm'D\^Wi^^tix\^^^o_^£i^^ z(D^^m^mAm^th^\-ffix\>^^o 
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T^ia (synovial cell) XZ.'h'fiihjX-y J ^f:^^) (Synoviolin) <!:iS<3(t:^Co 

BfJf5*&*y|fl^^J3S©^>^ft.**] 80kDa, 140kDa. ^ LT 220kDa 
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mmm^^^. Sl-5 [ "FBNL" (fibrillin-like).*fcf± "EFEMPl" (EGF-containi 
ng fibrillin-like extracellular matrix protein l) i: ^t^^J^^^?)] ^ h 2 
B^mmmm (human diploid fibroblast) X^mmm\^-^^'^'A^=^t LT^- 
m^ntc (Lecka-Czernik, B. et al. , Molecular and Cellular Biology. 15. 1 
20-128. 1995) o DNA^^^<£5i-t-SEGI^K^^> (Epidermal Gro 

.th Factor-like do.ein) ^m^. Sl-SlL^^^^Xnmmtm^^^O,i&m^^ 
mim^^) ^i^al^ttTV^^. ^l^. M^Sl-SCO^m^^ Malattia Leventinese 

(ML) isXX^ Doyne honeycomb retinal dystrophy (DHRD) ^ Mil UTVn^ 
fS^ (Stone. E. M. et al. . Nature Genetics 22. 199-202. 1999) ^n-CV^^t> 
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ClD Tie (a) d^b (e) ©v^-r^^;5^^^IBfc<^>Ky Ko 

(b) i£i?'J#-§- : 1 lcfB«(7D:^gia?iJ<7>^eK='- HH^^^tf y 5^ I- 
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( e ) ia2?iJ#-i- : 1 \ZJ^^(Dm.Wm\\h^pfl < ^ ? O %j^;l_b(Z)ti(^tt^^ 
[43 iS):<7? (1) - (3) ^^hfj:^mt^P^m^^i'hh<i^fj:< thl^(D^'\^^^-r 

(1) m±mwv C'-^'f-B^(D]km^\^M.\ii^ti^^Pftf^^-r:b 
(3) y^mm±^mm-r^ 

[63 [13 t-IE^<^jKy ^tJ' K^f::« [53 J-IE^<^-<^ ^-J^j^-T-S 

[73 [63 \^^E,i$tmm^mm^f^mu mm^wms^-^fc\-i^(Dim±m 

[83 [33 {^l5«<^g6M*fcf*-<r9^ KJC^-g-rS^^*:^ 

[93 [33 t-ISttOi? W^°:^^^/cf±■^7°9-K=^■^tP^ [3 3 trlBifeCD^ V^N'ri' 

[93 <^^3g^6t:53^^^.^Mmo 
[113 [33 •^-l^^<D^5'>^^°;^®^/c^i-<y^K^S/;^;i--5iit#:^^tf. [33 
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[14] fSJct^^XS^-atP. ^Wnn^co [33 tafimoMSK. *5J:t//-Sfc«^ 

[1 5 3 5;)jox^^^tf^ ±itm^'p(D [33 J-fS^(73^eK. *5itJ5/-^yt{i^ 

[83 lcfa^(^i^^^i:SM$-^SXm^ *5J:I/ 
(2) [33 {cl5«<^se^.*5«i:U^/'^^f:i^t^^|5^-^:7'^Ktc^rf^-^^S. [83 

[1 73 ^JJ^OX^^gr-^tf. ^^^^"¥(0 [l3 [23 tciE^©7K U ^ v-:^ 

{.D^W^Pci: [1 63 iaS^<^JKy ^iJ' ^^=5" K<l:^M^-lirSXa. ^^XJ^ 
(2) [13 ^fctt [23 t-IE®'^d<y>i^i<:^^K[^W>^yi5'VX-r5. [1 

[183 [163 lcfa«fe(^^D?^ i^^5"K^^ip. [13 ^fcf* [23 

[1 93 [33 {c:taSt(7)^>/N'^K^fc«f^^57WN*:^K%=«- K-rS54fe^<^>B?i 
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[20] mmr^ v ^-^ i-mmr(mx-h s . c i 9 j i^%d.m(D:^mo 
[2 13 mm^^^'itmmwm^x^h^. ci 93 iz.^m.(o:^^o 

'^^©•v'-;*— :ds^ [13 Je:lE^(^/}f y ^ 1/:^^ [3] 

[33 l;if5^co-<:7-^ K. [33 \^%m.<D'^:y^^^>^\zfi^^-t:bmi^. 

Wi^^^^m^x^^ [ 2 33 f-t5«to:;b-?feo 

[2 53 ^'mm(mmm(onmmm.-^f^\-rmmmmrQM . 'Uttiisiiy 

-7-;^7>-£»s [13 \z.^1^<Dt^^)pi.^\^-^^Y. ^^V-/%fz.\t [33 tctE«fe 
0>5^>'y>-^KT'fcS [2 33 t^HE^O^^^feo 
[2 63 ^^^7)X^l^■^tf^ ^^-fb-a^l^O [33 ICs5«6£Oi?>^<:J7^^fc(*^:/^ K 

a) ^mt-^m^ [33 fJ:l5SjCDi5'^^-''?if^^/c«'<:7'9"K^5^fi!fe$-^SX 

[2 73 i5):<^)Xg^-^tf. [33 t-IE^©i5':/>'^•^{'IC*fc^i-<:7'9^Kt^•a-r^S 
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a) e2 63 \z.tm(D:bm<ix<^rmit^'^(o ictmom^m^tc 

a) ^^b'&W&TT' C33 \z^m.(0^:yy<^ni^fcii-<y'rVt^(DV 

C 2 9 3 y >Jf V K;6S v-y If ;^ y y Ksi-5T'fe5 [2 83 {;ilBtti7:>::fe"&o 

[3 03 5f):c??xfI^^tP. [33 KW.^<D^i-y<^^t^<DV h^tcDt^^^m 

a) [2 83 l^mm(D^m\^X':>X. ^mit^m<D [33 {CfB«fe(D:^ 

[3 13 ^^fc<7:)xm%^^^^ ^^b-^^^o [33 {clBmcD^v^^-^i^^tcJ:?)^^^?*^^^ 

b) S1JtBi?>'^^i57K^:;r-rSv'^'i-^i-^ii^t^tH"t'^X^ 

[3 23 ^oxm^-^tp. [33 icism^T^iJ^w^^Wtcjia-^^'-^^WS^^tiS^i- 

a) [3 13 \^t^^(D^m\^x<^x. m^it^^comm^^-^^^^ni^^^^^ 

[3 3 3 ?)it75X^^^tp. [13 kz.t&mco^Vp^^^^'^^^'^^^^'^^^^^^^ 
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a) [3 33 i^f&m(D:^m\zj:^x. ^m^h^m<D [13 \cmm<D^^v^^ 

[353 [2 73 i-l2«c<^;^i5' j;-->^*:^^fet;ij;oT#^r ir^ST't^-fk-^^)^ 
[3 63 [3 03 t-lE«'^;^:i^y-=>'>^:ir^{Cj;oT#^::i^sX'^5'fl:;'^^^ 
[373 [3 03 ^fcti [3 23 <^;^^y-=^^::^?*tcJ;oT#-5r<»:;6S-C#:5 

(3 83 ( 13 ^b<ii (23 ici5«<?5J}fy^i5' w;t9^K. [33 icmm.(om^M 
(3 93 (13 ^fcfi [23 ^clE4fec?.ify^:^^•;^-5^K<D^m«^^tbTv^s;^)^ 

(4 03 ^fzit2iLtm(D:^V^i^ ^:t'f-VM^m^\zmX^tlX\,^^. (3 
(4 13 li'MtiSy [4 03 {Cteife©h7i^;^i?.r::^.;; 

(4 23 rtatt};iito [13 ^fcfi [23 OV^-rtL;6^{c|E«fe<3DJJ^y V;r^ K05 
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[4 43 [4 03 i^fcn [4 23 {c|Btt<^l-7^':^v^:^-5'^#^t ^^mih'til-* 
[4 53 '^(Dum^^p. [13 ^fcfi [23 f3:f3^(D.i<D^^ u;^^ K©rt@t4 
a) [13 -^fcfi [23 le:|a^<^7Ky l^;^^K<^t^Htt7•^^-^ — 
[4 63 mm^n^i'jK [4 33 i::|E^(^f7^^;^':^^:^s'^#t h^nWaH^-^ti 

[4 73 i!fc<7?Ig^-^if. [13 ^/ctt [23 Kmm(D:^D ^i!' l^^^V^'fOp^mBi 

a) [4 53 \z.wm.<o-^m^x-^x. ^mi\:.'km<o [13 *fcf:i [23 \z. 

[4 8 3 [3 43 ^ *^c« [473 iCiB^o;^^J' y--v^*;^v*t-ioT'#5:: 

[2 73 icte^©;=^i}' !J'--V;i'':^^*t-J:oT#s;ii:ds-r*#S 
fi. [3 03 triBtfeo;^^^ U-=>'^-':;&i*t;iio-c#^^i:;6^T'#5^t;'^i^SrlS:# 
S{C;$c||P^}i, [3 03 [3 2 3 P -^>'i5'';&jfet-J;oT#5^ 
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ci3 ^L<{* C2] \cmm<D^°v i^:t'f']^\ [33 \^t&m(om^v:^h<it 

:^^iS#i-^x@^-^tf. ytMii^^S5i::^jfeJc:M-r5o M{c::*:^PJtt. [343. 
^fcfi [4 73 t;il5ii(^;^i:' ^^';^^i{;ij:oT#o;:<!:;6sx'^S'(k'^i^^iS: 

[3 03 I^IH«<d;^j^ !;-:=^>':/^?fe{s:J:oTl#5wi:6Sx-#s-(k-a'ifeOs f 
[3 03 */c« [3 23 f^;^^ y— ->^'":^^fef^<3:oT#^^ 

s^b-8-#)<7:>. mmn±mmno)mm\^^\if^^m\z.mt^. M^x^^m\±. [ 1 3 

^\^<\-X [23 IClE^t^JKypJ^ U;^^K. [33 J:ilE«fe(7?^eK^U< 

ytfiiig^^£3i^iJ(DM3t{e:*3JtS^^.^ie:M-rSe M{^;2^^P^ft. [3 43 > "^fctt [4 
73 iclE^K);^^ y-c=^^^^*:j^fe{cJ:oT#S:i t^SS-e^S-fk-g-^jo^ [i3 i-15 

^n— K-rs^Ky U:^^ K^Ji^i-5o*liPJlJ:*3l>T7Ky J^ii' Kfi. 

?tflI»;6^fe^^0(^;^ifeic:J;«9^o-^>'^i-5Car;6S-e§:§ (Nucleic Acid Re 
s. 16:7583-7600, 1988) „ mmm.'^^WimtX^Xm^l.fcmm 
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■^y'y V—^^i^^ (Nucleic Acid Research, 16, 7583, 1988) o Ba^'J#-i- : 1 

*^PJ{i^/c.3fe{;iizfe-<fcv^/ i; ^-^^mtfe&^lcP^/jtc^w^^M^^'-Ki- 
toilful- r^i/iJ^'-r^r i(::J:oT^^#-e*?ixf^^^fc514R-rs- i;:^^ 

^'ji^-rsL (si-5) io^-g'#tt{w*-^v>T'b^tt^ti'So i-Jic:b*>:2^BP>gttx SL 
(Sl-5) i:0?^fPtt^.'(ix.5i>'y t*:^y ^''^S'r-lT-^-^tPo rtLb«^^^**:t4x SL 

(si-5) ^^^^xmw^ iyy<^v:^:^^ V ~-=^i^i!r-ir?>:L ti^ix-oxmrnrnx-htb 
i-£mM\^m^i- ^ ^ t Ti^x^ So t x.^t^^m^ht^-^iii\^t. sl (si-5) ti. 

HJte-B^lJtJl^bfci ^'©cDNAJC:fcV^-C1233-1592#StCti^i-S120 

J^i"SoSLi: UTJi accession number AAA65590 (nucleotide accession U03877)^ 
I38449^ NP_061489 (nucleotide accession NM_018894). NP_004096 (nucleotide 
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accession NM_004105). t.1tn Q12805 iZ^'^:^^,^ Sl-5t? i^^-^i? ^-^^ ^iXh 

-^i-^^S'tt^^-f"?)^ W•^:^'M^fflV^5^:^:^|5-ef ^(Lecka-Czernik, B. et al. , 
Mol. Cell. Biol. 15, 120-128, 1995; Heon, E. et al. , Arch. Ophthalmol. 1 
14, 193-198, 1996; Ikegawa, S. et al. , Genomics 35, 590-592, 1996; Katsan 
is, N. et al. , Hum. Genet. 106, 66-72, 2000; Giltay, R. et al. , Matrix Hi 
ol. 18, 469-480, 1999; Stone, E. M. et al. , Nat. Genet. 22, 199-202, 199 
9) o 

T*5«9. Egte?FM^{^:*5V^T{i Apical Ectodermal Ridge {AET^im'mTMiM) *3J; 
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explanvm^X^iim?^^m\^^fcm^-V^ii. J \f:^^) / v T Y (lacZjt 
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y^, PP246-251. ^±tt. 1991^^^t) xmm-t^^tTb^X^^^ fzt:^l-^mU 

DNA^iJ' D-:^Vi^'i-5 - i::ispjtgx'fc-5c :i(DXo^J:y^y''y])'-tVX\,-i. IB 
3?iJ#^: i(D^mm\^>^VXyi^^J^iz.mm^ Petite tcD. t hU-liJI-iT^mtc:** 

NA(DM5i^*a^ll{-J:■5±:^S*j•(^)S^^;6S^?5i^-CV^5 (Proc. Natl. Acad. Sci. US 
A., 79:7258-7260, 1982) » :L(0:^^xn. ^^Sr^A b^^VN-fe^^ h %M?fi^ 

gapped duplex^i^:dSfc^ (Methods in Enzymol. , 154:350-367, 1987) » 
^A-r'<t5te^^j^D-::^>j5fLfci»Jb:2:^^<D-<>^i?-^i:*i^^ U S6*)i: 

t^J: •9§]iIrUT*mk$-t;^c-<^i5'-S5fe(Z5te#i:*:^DNA^. SulB^Jbt 1 :$:fW-< 
^ ^—\z.T:^—j\^^^^ BulE-g-j*^ 1/:^^ Ki:(DPB^(D:¥-Y $^:7'*bNA3Ky :^y — 
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:y^<';^n<Dm^mm-^fi^-t\^^tn-^hf\^ho :^m^(o^ i^y<^ iter 

x.isvi^:y. Tj\^^:^y. . m^^T^ym m±l-ST:^y<^^>m:. 

^bi«i? v^^-iS'KJ^e ii^-^ts) ^/ctiTI^ (^J;ili* h^;ifv^^ ^f^-^tf) 

iB?iJ#-i- : 2 \^W.n(OT $ y miB?)Jtr*5V ^T. l ^ b < f4^i[<DT $ y g 

(polymorphism) ^^i" -So ^ i oT^ Cfc^SIB^iJ 

iOMt^iJioT. 1 ^fcfim^<^T? y^;6^ ffi^. JfA. isJitZ/^/c 



wo 02/052007 



18 



PCT/JPOl/11289 



^: 1 {c:*5{t'51293-1295{C^i^'i-Ogca^j:^:^iLr^/^§o ^<Dr^^. fB?lJ#-^ : 7 

0»fr;ir^-7"n-r7'^U citLt^N-Ti/y iJ'VXi-s:! tds-e%2>3}<y ^^jJ' w;^'?^ K 



PCT/JP01/n289 

WO 02/052007 

19 



fj:isp^h^J:yi^=-'-yhfJimtit. m^^^iM^i^ exssc. 40%*;vAT5 K. 

j^DNAO^ad^ ^,*tcJ:oX#S^i:t>-e#^. *tc. :^^p^cd^ :/-^«^-'- 
V^-t:. FASTA. BLAST. PSI-BLAST. ^SiU^ SSEARCH ^(7>+i^tt^md^flJ^-et ^ C^^H 
;iJ5 0:$:DNAx-iS'^^:x^ (DDBJ) CO^;^.^'^?--^ (Search and Ana 

lysis) (D-<-'y 5 http://www.ddbj.nig.ac.jp/E-niail/horaology-j.htnil3o '^tl. 
National Center for Biotechnology Information (NCBI) ^C:}3V^■T:.BLAST^ffiV^ 
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httpr/Am'. ncbi.nlm.nih.gov/BLAST/; Altschul, S.F. et al. , J. Mol. 
Biol., 1990. 215(3): 403-10; Altschul, S.F. & Gish. W. . Meth. Enzymol. . 1 
996. 266:460-480; Altschul. S.F. et al. , Nucleic Acids Res. , 1997. 25:338 
9-3402) ] , 

mXl^ Advanced BLAST 2. l{C*3tt5T ^ ^ mEM<Dm-m(D^mt. if^ 
-i^{^:blastp^^^^, Expect^il^lO. Filterfi^TOFFfC LX. Matrixt3BL0SUM62^ 
Gap existence cost. Per residue gap cost. *5j;Ut Lambda ratio^^ix 
IK 1. 0.85 {^-y^jWrn.) \Z.W%\.-Xim^n\>\ Hl-tt (identity) (O. 
\% (%) ^#Srt;6ST^tS (Karlin. S. and S. F. Altschul (1990) Proc. Nat 
1. Acad. Sci. USA 87:2264-68; Kai-lin. S. and S. F. Altschul (1993) Proc. 
Natl. Acad. Sci. USA 90:5873-7) „ 

'DX'fc^o ■t^l^%:^^m\'X. *^?9t-J:oTti#t$^x;5i/y t';a-y>^=.-Ki- 
•^tPo T>9^-fe^-;^j:i, itfe-^'^te^^:t^lcpi«-r.5/cJ6{^. 15-20^ l.;^^^ 

i«s A:T (ytfcLRNAC^^-g-^ U) . Q>-C<O^mm-i:,il^2i^mm^(0--)5(0m^ 
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^pfj^ <ti^ 80%. J; D if * U < fi90%, ^ b ^ L < H95%i^A±(??-t^SiE^II-hO 
^ @ !W] '1-4 ^ ^ -r ^ ^SiS?iJ ^ tf o t@ Ptt ^ ^ ^i" ^ <0 T >'V y X PJ JiiPS 

D— :/-^:7-7'i'-=^-i; L-r%^T'*3^o :$:^l^t-<J:^:/n— ^'-^y^-Y-^-Hs 

(synovectomy) ^ mA-^i^w^^^^tifcmmtm^^ h t {c:L(Dmm^hmm: 
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^Z.t7!)^X^^^ (J. Clin. Invest. 92:186-193, 1993) » lE]l|XU;fc»d^t)«^ 

stiB^ij (ifl^ij#^: 2) \^id\,^xihL<m&m<DT^ ymtm^. iK^. #^30*? 

<}:l>V^/c(i1fA''=ci:l-J:»?^^UfciJ'^//-?i>KT'feoT. t hv-y t';^y 
^ixfcv^y t^^:^y >i5'>y>°:^^arlKlit<7:?tt*t^^-t-'b<7)Trfc:|xfi\ 

idisixy t^":^y ^tiimmmmm^j:i^i^y<^wxh^o 
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\::%R^i2<A,X'i&^^m^i^:tW (recombinant) i LT#-5 r i t-e# So i^y 

i-C 60 pGEX-SX-ati^l'Jfeite-^^ iJ'Vv^ s- h ^ v;=^ 7 :t 7 -i? (G 

ST) t<Dm^^^^^^^KtVXm^^^i>^ti^X^^ (Gene, 67:31-40, 1988) 
(;5T\ v-y t';^ y K-f 2>it^^^^la^iZ.A//cpGEX-5X-3^ t - b a 5/ 

T'BL21CDi5>'£:;'cM«*5^{-^AU. m'^^£^^f^m<omi^ isopropylthio-iS-D-g 
alactoside (IPTG) ^^iD UTGSTSi'^ixy t*;^y i^<7?^ll.^lfl^i-5o t';^ 

v^yt';a-y^<D recombinant ^#-5 fc fcOPi^;^ H/-^^ — ^ LTfi. 

^^=^X2^^ jVP.^^ '^' — ^mmX^fz.^'m.lhh^^X'^^ (Bio/Iechnology. 6:47- 
55. 1988) „ PifLWi«^o3ilia«mbT. CMV. RSV, foSV^^iSV40^(D:/P 
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t \^xm^mii^^-r^m^^:^^m'oi^^;^mirMt.Rko:>mmi<iis\^^x^m^j:^n 

■r:> t-h7i?\l°=i.y^fj::^^Xh^ (Immunochemistry, 8:871-879, 1971) <, i^^\zm 
tj^ii^-CfeS (Am. J. Med., 21:888-892. 1956) o ^m^^^^UM^fiFm 

So 

i^^7•y^I^3^-->y t';^y >'tn:#:;as#?5E-t--5^'a'»-f4x|£fr:^!^iyy t';J-y >';6SSJS; 
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*Jk?S ^'.^^ W.^ ^JE£^i- -5 Sfr jt . *3 -5 Hi^ <^^iliUTS^U 

v\ Ht-. h-7"^1t^-rs;^y =^'-^7°^Kf-MbT. ii>!r;^^^!0|(S^*P:iT:fe 

I 
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•sjtg ^ i" o ^> y t';^ y > ^ o y K ^ (D'^^K i o T mmmmomm^ h 

tKI; ^n—:J-yVta;#:^#'5C:it3'^#^>U (Harlow, E. & Lane, D. ; Antibodies; 
A Laboratry manual. Cold Spring Harbor, New York, 1988) . fei^Mr^^lS^ 
i57 a— ->^i-2>;i irt-i "P^y o— ^>'l'trC#:Sr#^C: t (Kohler, G. 

& Milstein, C. , Nature 256: 495-7, . =^ J ^ xi—y jVW^n.-i ^ T y 

-k j3 U N -C i« V i: i^^t± ^ ^ffe-r a — ^l' X' ^ e 

Syno-P3 (SLALTGAWAHAYYC/ia?iJ#^ : 3) . 
Syno-P2 (TCRMDVLRASLPAQS/iB?lJ#-§- : 4) . ^^Xj 
Syno-Pl (GAATTTAAGTSATAC/ga^lJ#-^ : 5 ) 

^(O^^WW^W\<^^'^. ;^;*v';tf-Y^^->T— i^(KLH). fc-5u^ii e^v^jkytr/^:/^ 
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>'yy— fTv^^^^^/h (FCA) ^^5— (Adv. Tubercl. Res., i: 
130-148, 1956) o ii^"cerHlPi-C-:fe^^i^;?)OL. in;M(^±#^5t^ Ufc <b ^ 5T' 
'{birC«:«. JfAm.^(^mm^f^^m^t\^fz.m<^W:^'^^y-J-- (Drug Delivery Sys 
tern: DDS) l^^m^h^o J: -2) ixy f:^ ^ V^^Hs-T ^ia^^t^^-^ofeDDS 

^C^3V^-Cs *ft<^<!: !Ji^^^-a:2)wi:l-i!9%ffitt365^#-C't:Si^lfi:UTH. Fas 
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^^-fbrN^^m^fflfiS^i^b^s K^^F^ (in vitro) (in vivo) {;i*5 

v^T. -w. ^-w. m. ms^s ^xxf-wmmo^r^w (stroma) Ti^ms^^ti.^ (s. 

A. Kuznetsov et al. , J. Bone Miner. Res. 12, 1335-47, 1997; D. J. Procko 
p Science 276, 71-4, 1997; C. M. Thompson and R. A. Young, Proc. Natl. Ac 
ad. Sci. USA 92, 4587-90, 1995: A. I. Caplan, J. Orthop. Res. 9, 641-50, 
1991; A. J. Friedenstein, Int. Rev. Cytol. 47, 327-59, 1976; M. Owen and 
A. J. Friedenstein, in "Cell and Molecular Biology of Vertebrate Hard Ti 
ssues" , D. Evered and S. Harnett, Eds. , Wiley, Chichester, UK, 1988, pp. 

42-60; A. J. Friedenstein et al. , Cell Tissue Kinet. 20, 263-72, 1987; B. 

A. Ashton et al. , Clin. Orthop. Relat. Res. 151, 294-307, 1980; I. Bab e 
t al. , Clin. Orthop. Relat. Res. 187, 243-54, 1984; S. E. Haynesworth et 
al. , Bone 13, 81-8, 1992; A. I. Caplan, Clin. Plast. Surg. 21, 429-35, 19 
94; M^itGenzyme^(D^ =i^y^-^4 hh^M, httpV/wn-w. genzyniebiosurgery. com 
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/) o 

m^ti-. *^'^kPB^^^*BBS=srf*^tl^^-*3v^T:$>>^b$■^^ li^snmi^^n (adipo 

cytic lineage) , ^^-t^SflS (chondrocytic lineage) , *3 i TJJ-fr^fflil&^^y (oste 
ocytic lineage) CD^BSa ^310 J5fe$ it?) ;i i:;6^"e# -5 (M. F. Pittenger et al. , S 
cience 284, 143-7. 1999) „ 

F. Pittenger. 7|^@#l^^5827740-^. 1998) „ W^'WMiik^(D^j^it\-t. '^!);tf±\ ^ 
iL-^tJlJ: •3*BlJia^^^h^t;:U:^c#s J^IL*^^-^•^'i^V^i§i^fe4'X' transforming growt 
h factor (TGF) - /3 3 T'^J'^-f" ^5 J: 9 rJ^^b ^ ^ ^ ^1 ^ /&5t* # (A. M. Mack 
ay et al. , Tissue Eng. 4,.. 415-28, 1998; J. U. Yoo et al. , J. Bone Joint 
Surg. Am. 80A, 1745-57, 1998) o 'WBm^<0^i[:.\^. Fll^l^ 10% l> v'fl&i^Jkvt 

i:;45T*# 5> (S. A. Kuznetsov et al. . J. Bone Miner. Res. 12, 1335- 
47, 1997; D. J. Prockop Science 276, 71-4, 1997; C. M. Thompson and R. A. 

Young, Proc. Natl. Acad. Sci. USA 92, 4587-90, 1995; A. I. Caplan, J. Or 
thop. Res. 9, 641-50, 1991; A. J. Friedenstein, Int. Rev. Cytol. 47, 327- 
59, 1976; M. Owen and A. J. Friedenstein, in "Cell and Molecular Biology 

of Vertebrate Hard Tissues" , D. Evered and S.. Harnett, Eds.,. Wiley, Chi 
Chester, UK, 1988, pp. 42-60; S. P. Bruder et al. , J. Cell. Biochera. 64, 
278-94, 1997; N. Jaiswal et al. , J. Cell. Biochem. 64, 295-312, 1997; S. 
P. Bruder et. al. . J. Bone Miner. Res. 13, 655-63 1998) » 

-kfc, ^^$I^^C*3V^TtJ. m^\-£^^i\:.m^^B!^<D^'^P^ (in utero) --O^ 

n'wmm. mmms^. m^^. 'bms^^ mmmnmm 

^0it^-^^^ t^^X'^ ^ (K. W. Liechty et al. , Nature Medicine 6, 1282-1 

286, 2000) o ^m^nfz^0ihmm^mh^^^t=>. um'SiH 
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/ t';^y iy(Dmmmm\^:i6ii:bimm^.-^mmmz.ii!iLxmni&mwm^-m-:>-y 

ii) ii) i)o?^ai^^<lr. RAtM5£#tt-5XS 
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^mm^f^mtirhiM-^ia-t^ m^(D^^^t£(Dit:i(Dm\i<Dsi(D^t^i^(Dx\ ^ 

So -eFiJ;t{^'Hf|S<0 Two-hybrid system ^flj^ "I^M y =«— Ki-2>st-f5 

tjpItgT-fe^„ y-^>^':^&{Cj;^T. 



wo 02/052007 



33 



PCT/JPOl/11289 



wo 02/052007 



34 



PCT/JPO 1/11289 



©i^j^vKibTtt. m^i-£mmmi^mm(DSL (si-5) ^^^^5ii;^ST'#5o a 

#:6*)tC:tt accession number AAA65590. 138449. NP_061489, NP_004096. ^fctt 
Q12805 (C^^^tL^Sl-SiJ'^/N"^^-^, t-':ty 

^m-r^my). 'tirLhimU^^t^^l^y^^^^m^-^Z.tib^X^^ (lecka-Czem 
ik, B. et al.. Mol. Cell. Biol. 15, 120-128. 1995; Heon, E. et al. . Arch. 

Ophthalmol. 114, 193-198. 1996; Ikegawa, S. et al. , Genomics 35. 590-592. 

1996; Katsanis, N. et al. , Huns. Genet. 106. 66-72, 2000; Giltay, R. et a 
1. . Matrix Biol. 18. 469-480, 1999; Stone, E. M. et al. . Nat. Genet. 22, 
199-202. 1999) „ i/^ t'^iJ v-y ]J > y ^mit^m 

\'^fi\if. 'to:>mtfi:^o v^-ri^<^:^^ ')~:^>^'\z^\,^xh. mm.\cmfz^xmiL 



wo 02/052007 



35 



PCT/JP01/n289 



^fc^ J f';iM) vy K"efooSl-5f4. Malattia Leventinese (ML) *5j:t>* 
Doyne honeycomb retinal dystrophy (DHRD) OlI@it^5^^-t^^fc6 w d^^P^^^ 
TV^5, (Stone, E. M. et al. , Nature Genetics 22. 199-202. 1999) „ ^^h(r> 
^.§4^. J^b^bB^ (drusen) P?tm2)^*tl^^C. ^}Pi^»«3E (age-relat 
ed macular degeneration; AMD) i^Hmt^/tmt^^r^i-o :iixbCDr ^^^b. 
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^ne^^dp-^^-t'K^^^- (VEGFS^f*:. PDGFg^#:, HGF^^^^, EGF^^ft: 
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y t-;^y. V V K0#?5ETT\ M^b-^^^^i'P^^Mi"^ ^ J: «9 . i/y 

ri:;6SX'#-5o t'^^-y ^y Ki: U^Tfi^ :^PJ^.B»{cjoV^Tazt!-<bnfcv^y 
t':^y vy :;tf>' KSl-5^<^v^:5 i::&s-c# 5o fc?)V^fii/y i^';^y :/y :if>K<^^ 
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KC\y^~f)^t^^\-fh^^^ MeW=^at^?l"Jt^^7"i=^ (smart: Simple Modular Arc 
hitecture Research Tool ( !^ 3i'7"~i^-Y http: //smart, embl-heidelberg. 

de/) Schultz et al. , Proc. Natl. Acad. Sci. USA 95. 5857-5864. 1998; Schu 
Itz et al. , Nucleic Acids Res. 28, 231-234. 2000) Idi «9 ^ J \f Hr ^) l^\Z. 
Ring finger =^'f-'—'y (Joazeiro, C. A. et al. , Secience 286, 309-312, 1999) 

:!tf— ^f^C#^Ei-^Cli;6S^Wb^^TV^5o -^ycRing finger :7ti. E2^t':3f-9^ 

«9.M^tL;5c ^^ytf^a-y :/i:E2n.t':3f-^^^'a^^^fc{«WlieWt 

!9:fe^^t|^i-^„ SDS-PAGEtrj:'9il§§U, b^v^:^^*^:^^— %=?Te» ;i 
irl^iilPv-y t-;^y ^'(D^lf-^Jr^^^yjJtf— fe'?St4^^l±li-S:i t^^T't^ {Hashi 
zume, R. et al. , J. Biol. Chera. 276, 14537-14540, 2001) » 
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trC^. 5^ l^mt \ZX^ ^fe J; o T l¥ jffii- ^ r T # -5 ( Yokouch i , M. et a 
1. , J. Biol. Chem. 274, 31707-31712, 1999) „ 

J: S ^'-^yix^^g ^ Pl$-r 5 :i i: ^ fgX' fo „ 
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V):^^m(DDm(DmW,'^W.t^^^Mi-^ loss-of-functlon i^^^,^) ^It^^^ 
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i !9^T5r id5-t?#?)o •^fc«. Kttl#*IBJ9S (ES«) \Z.:^^m(D-<-!^ ^-^m?< 

}HZXV^XmA(Di^W^mm-t^ (Brigid Hogan et al. eds. . "Manipulating 
the Mouse Embryo : A Laboratory Manual" , Cold Spring Harbor Laboratory, 
1994, Gordon, J. W. et al. , Proc. Natl. Acad. Sci. USA 77: 7380-7384, 198 
0; Jaenisch, R. and B. Mintz, Proc. Natl. Acad. Sci. USA 71: 1250-1254, 1 

974) o ^^Mmt^^^imx^ntc^y^yWi^Tb^fbi-i. iEnW}^t^m-t^:L 
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-7-ci^_^_^;2^^pj054fy K — Ki- 6 DNA i: (D r^l <^ 1 oxP It ^ 

ixSo iM^':/yp :-':J''WR^J-J: I9v jEU< m^^x.bttfcTO^iliR-t- 
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Zit-g^^^ -7 - ;^ -itfe-^ ^ b i^ ^ o 

-5V^«SL(Dat'S^^. 5i^:^^S!}2fe{CM^i2i^-e h7i^;=^i^3i:=^-/i5'Ii%i L^ 
^5S^3^^-li:tL}i*RA©^7'>'i'a:i-Sr ^:dS-C#So ^ (D h "7 :^ =^ y ■i^ 



PCT/JPOl/11289 

WO 02/052007 
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<D*r^yv^^.e9#^o fdxtfMJ^^^^^ 



XI 

xm^ ^^tf:^j£'C'fc^. 



wo 02/052007 



46 



PCT/JPOl/11289 



^^^n^. ^mit^m^-^. m^mm^m. ^tsm. mm^^^A. 

i^^b^^^Sit^^T'fcS:®^,:i, naked DNAtUX. HffMOD K 7 :7 ^ 3 ^ 
Ai-SC t^^T'#^. v^y t:';^y ^-^-^^lfe^iE^.J^^tp:^^,i, 

a ) W t';^y :/^fc«e.y t';ry ^^^atg6^(riD^/^.if y^^ ^^^^ KCDrtHtt 
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i bfcy — IfW^-f RT-PCR. $^i&^^i^^="- Ki-snSKt- 

J3a^ffiv^T. ^:i}s-^J'>-jHS^^O^m^mif-:^i5' y-^^'ii''^^^ -^'i^'^^^- 
J: 19 -l^l^-r 5 :i t *^x% So < - LacZ. d 7 

:7:^-=3-;VT-fe^^^^7>';^73i7— fe* (CAT) . /l'->:7a.7— GFP (green 
fluorescent protein) ^:^^^f S ^ i ^^T't S. t'^^ ^ i-a^^^^O^^^^ig; 
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^Ti^At. MP&-^. M^S-^. ^^I^S-^. MM. Jli^^ 
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)6XU 

->^';5^}fetc:}4.3fef-iii'</cJ: 5 Jif^oi&o;^^ y — — >'^5'~■::^^fe^c*3^^TW^b-g• 
'^m^tU^^^^xm.mU]^mtir^:Lt-h^x^^.:^mn(D:^^^J—=-iy-^''^ 

7K fub^j> mmm^iiifhm'K^^^'^i^^xnm\^\^x^^-r^:Lhii^^ 
;t6tL5„ :^^m(DmMm'i^mn. i^^mm. mM. ^y'tj^. vt^-^. j<y^)^ 

ni!;:3f-v'/K wmvk. t^uyy\ j^^m. ^tzl-imxW^£t'(D][mxh^n^o 
g/kgx iff ^ b< f^/T**)0. lnig/kg~/^^10ii)g/kg. X p ^ L < ft i^tO. lmg/kg~5i^^l. Omg/ 
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El 5 fi. ^m.t^m^'m&.cD^mm^m^^h.mi^x^ :^:7'd ^'T^-f 

^fi^JlX$tb:fc/^i^KilrS^-t-„ ^y<ly Y(0^=?-m-±±.t>hm\'c^ ^220, 185. *5J; 
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m 9 i-i. mmmm(Dmmiiimmmhmm^^^^&^^(^'^^'^^'t^^^^^ 
mil it.sLcocDHA^y'o-y tir^ y —f>y^^ y^^m^^^mmmm 

5„ mi^g^^' (Flag-tag) ^W\^ii'0. Flagi^^'m-^v^y t:':^y ^-^SKf^lSli.- 
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-:^—i&&i^tl.X:^^:^-^^iy>m^^ (neo) itfe^lr^AUfCo ^fcv?:77"i;T 
^^A (DT-A) 5tfed^^,^'^^ii:;t-;^7"^:/-fe Vi> bfco *ilRlM 

5 01^4? (jJ^^jJ^a^-i?;?!.) J;i9DNA=^*4ttiL. PstlT^mJ-. Hi 9{;i^Ufc^ 

^XT-fe §o Sf ±ik (+/+) . v-y f;^ y >iS^^-^x n y 5. T ^7 h -7 !J' (+/ 
-) ^ ^^-a^^^Jy^T^V-^^y^ (-/-) J; !9mRNA^t4tblU, i^y 1::';^- y l/Jft-fe 

El 2 2 tt. LacZ^fe{r i 19 '>y y V^^tPte$r:^f>fLrc^^^5^i-:¥KT«fo 
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^JCiJft-Sv'y t';e-!J >0^^f*^ FGF4, BMP2. BMP4 ODm^tWl^. Apical Ect 
odertnal Ridge (AER; ^fflS^Utl) \Z.^<mibhi'h±. 

1212 4 tts ^'r^X^m-^0:^0:>&^±l3BU<D^^ (limb bud) (7)i%ft^>i-(DLac 

|H2 5tt^ •-.7^n:X^-^^;^(DB^:il3Bi^(Dai^ (limb bud) £D{^ii;^^>T-(DLac 

(fl- . tjj#oi^S) ^::il^$nxv^:&o X200o A, B,*3J:U« C 

^7 (D^mSr^-t-^^-r-ii? So I&^12. 5 B t^:fe J; t/J^^^is B UKi^i-f S ^ t" 

acz<??iiis (iyy f';a-y ^-t^^ss^R?*) ^/T^-r^]^T-fcs. 7t^^xm-^t^:^(^^ 
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Mx-h^o T T])'f])'^i-y K^fe^^-fo T;vv'-t^7Vv-lc 

>^^.^v^fc•v>>;^pti5|^^^7^^^^^i-ri:^T'fc5o m^m-^p:^ [373 (+/+)] ^fc 
if:^y J yiPT"^ y-^"^:^ [372(-/+)] \c^^=7—>f^ym^-^^^ 

yv^i^-^LTMfP2^^^i:$B$-^fc +) o fm^mf^m'^ ^ (-) %f?i^ 
urc [37i(+/+)] o ^o^:^. m^(Dmm^i^um^^thK 

^::i^^i^-r^o r^W-tm (pi) o 

^*-e-fe5c f?;iM (+/+) ^ i^^ \f~:^V i^mBil-^y-ti (+/-) *fctid^^ (-/-) 
^(^yi'jJ'-r^) T*<^^LacZ©^m:6S^^tLSo ^ftiici (pl) o 
n/c:S]ni^«»<^LacZ^fejo J;U«T^^i/^ >70l-~^fe^^i-^KTfoSo Lac 

(75 3^:^-^t-i^:LTv^§, m-tmi (pi) o 

^#.*5 iu«Tyviy-Y i^y>'W-^fe^^i-^^-efc2)o LacZ{e: X^m^\tm^^M 
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v\ liftifi (pi) o . • 

HI 3 7 «^ -7 ^ J: #bnfc^an*&**BflStO von Kossa^-fe^^J^-T 

^MX^h^o if^§y (WT) , -yy vae^^T^^ (Hetero) i^fz\-±:^'^ (H 

mo) ^^:*3V^X'fr?^0^B^^^ig;T;&^^^bbi^S„ «mi (pD o 

«Lfc„ LacZ^#, (overnight) ^^Tofcm. --^ h =^-:y ^ (HE) ^fe 

m 4 0 tis t:'":^ y ^/^tfe-i^'^X py^'i^Tl^h-^?^ (lacZit^^y 5^ iJ' 

(No. 1-3) y&^ej#tcjfiL?f^lil^U^t^g*-e.f&3|RUTELISA€r^TofCc 
o^iarn 3E^) ^^Pt-^J-'^^'^-" 

(No.l~3) 55^^,#ycjfiL?*^El*bfc^*-t?#|l3U-CELISA%0ofCo ^ifc^'^e'^ 

(^jfiL^ (1114'. E^) =^StBStc^V^tCo 

|gl4 3^1. Syno-Pl^:fe^Ufc-^!>^ifc.M<^ELISA<^*^^^^-t'(i!T*fo-5o 3fli#: 
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(No. l~3) A^^nfcskm^m^Ltcmm-X:-^^LXElISA=tn<:>tzo 0:^^-^ <> 

S^cD'^^j^^iyy^^uyy^^i^^' (A) *5j;t/^^^^M^#, (B) c^,^m^^i-^^T' 
I§14 Sfi.JnLv-y t';*-;; ^ D-i-^v^f^ic:j;SRA,#^a5feytBiM,m(^:fels 

^^£0,1tm^^1-¥*-efeSo ---^ h^v^y • (HE) ^fe-^t>^L7to 

134 6»i, -^-y ^(^iE.::^t':3^^:/>fbStt^^i-^X-efoSo FLAG-i^y 

t*;^y>'^, GST-HA-:=Lk*:3r5^:/. ATP. El. *3 J;D^E2<D#^feT-^?^J^^^^■e. felFLA 
Gi)i{2^*5i:TJ5taHAja^*:{J:J; «9 i^y t';^ij V<^:xh'^5^>-(b:^:^a^ CE: 

ttS^i^o IP: f&&ttm»^o 

mmmM^. ^^StJiC^^-Cphosphate buffered saline (PBS) -T??5fe?^Ltco 55fe^ 

UfcjHaift^lxi5mni5i!::*-(D::*c# ^{r^Bif ST'C, zo-^ o.25%h Vz^t^^^msm-fi:.^ 

fl&{-?ifiL^^'g-tpy/^-<5'=3gfe^'Y — ^Vvi^ife (Virology. 8, 396, 1959) (1094FC 
S-DMEM) ^^V^T)^^L. JiSBJi&JS^^OJS^lii^^-l^i-e. 5%C02. 37^C. 24B#Fe1 
*^«LfCo i^^±y»Sr^T. 10%FCS-DMEM^^V^T?5fe?^L^^^^*«^Sl^P^#. 

iy-r-i^iLHrni^tzmmt i^x V ^-^'^B^^^mm^m^^nL.tz (The joum 

al of Clinical Investigation, 92, 186, 1993) „ i^^l^ttyhjiiBia^:?'— ;VUT. 
1X10^ li(Z)B^**yt»aa^.lO%FCS-DMEM 20jnLle:S^^ LT76cm^ (Di^m^y 
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^l^iejc o fc ^ :i ^Ttmt^m^ . Q. 05%EDTA/PBS 0. 1% f y WPBS^7mL-^0 

^Jfe-I?!) 1 T'#tcRAS*10^:^<^ytBl*BflS*^bAcid guani dine/phenol chlorofor 
raifel^lTtotal RNA^ttfcBU. poly T^f-X«rffiV^mRNA^^gM bfc (Analytical Bi 
ochemistry. 162. 159. 1987) . XZAP-^^tJ'- (STRATAGENEtt) %ffiVNTRA,«# 
■/tmflSfeOcDNA7'l':^9P— ?^^fet-=et^"f^S^b^-» picoBlue immunoscreening 
kit (STRATAGENE^±) K^V)^ ±|E^Jte^n t^fcimBiM^dllVt1-<t ^immunoscre 
ening:^tfofc (HI 1 ) » (^T^ ^-;Wn'-:7 ^-C^ 

\zXV:^7y^^ KpBluescript II SK(+)-^^^^U/Co pBluescripte II SK(+)t:: 
#A^^'btcDNA(7):^Sifi^iJtiM13PrimerM4j^tj^l3P.rinierRV (Takara) ^ffiVN^T-f^? 
_^^,_^-^ (Proc. Natl. Acad. Sci. USA.. 74. 5463, 1977) i;:S-^#ABI 
PRISM 377 DNA Sequencer (PERKIN ELMER) »Cj:«P^^L^Co tf^it^iayfliMtn; 

i^*- h^m%m^^^ poly (A)* m^'^tP2990bp(75i^ai£^'J^I^ bfc (IE 

JiJ#-i- .: 1<D42-3031#S) c i©:^Sia^'i^lr^V,^. vtiM«cDNA7>l' ^ 
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^5' -RACE (Rapid Amplification of cDNA Ends) ^£ (Proc. Natl. Acad. Sci. U 
SA. , 85:8998-9002, 1988) J: «9 t';t U (D^mmi$. 1 5' -^NIilR^*^(^ 

-§i5:s.t/poiy(A)* m^^mo3ihp(D^mm^^^\.fz. mnm-^-. d ^ ^(d 

^mm^ GenBank J; I? d v^-i>— L/c^^, mummmk^^i-ix 

i/y tr:^i; i^©— ^^rn— Ki-^cDNA (I799bp; : l(^1233-303l#) ^ 

$IJPI^?^EcoRI^t>*XhoI*&S Lttffi b/Co EcoRI/XlioIO^IilB^IJ^^^glJlitOcDNA 
S- ^ (GST) M'8'^>'^-«i{'^583S-<i?^— pGE 
)[-5X-3 td^f A b T 1^ :7- iJ' n — > ^' L ^ t';^ ^ :/cDNA (D — tl5 A L fcpGE 

X-5X-3^BL21:^M®**tC42"C, 45# t — h a ^> ^ {C J: «p ^A b. BL21/synoviol 
in-GST gene/pGEX-5X-3^#f::„ r ©BL21^0. lmg/mLT^b:°->iJ ^-^tf LBi^ifeT' 
J&^b. 0. ImM isopropylthio-/3-D-galactoside (IPTG) ^^AP bT37'C"T?;S{^2 
BtPsli** Vmtm^<^ l^y<t>M<Dmm^mm b/co jS'L^^M^X'IhIJJX b/c:BL21^P 
BS-C^5fe#=^x Img/mLi) >^^— A^^-fbbO. 1% TritonX-lOOidi 15 pT^'Ibb^o nT^^-fb 
^tLfcGSTilt-^iJ' >'''^VM^-^tfBL21*5l€^5' i^^-?^ t 
n— ;;^4B (GS4B) {Cig^^PBST?t5fe?^b. SOnMmTcmV/l^-^ 'f-^^l^mSi^iX ^ 

mMM2X'^t^ti-k.iyy \f7^r]) >^='— V-r^cim ClSSlbp; iB^iJ#-^: l (D6 
0-1910#) (D3'~m^\:i. 2^^(D^>yjV::!L>-f0skJtmmm (hemagglutinin; 
HA) -tag^#;i30bfcf>y f;:^;!) VcDNA (syno-HAHA) ^'^V^ S- h 7 >';^ 

7 31 7 fe' (GSDM-i^i? K^m^^iJ' ^ >-pGEX-5X-l{C^f A bX1^7'^ p 

^* b fZo syno-HAHAite^ ^^A b fcpGEX-5X-l ^BL2 1 ® {-42°C . 45# t — 
hVa y^tCj: ip^Ab. BL21/syno-HAHA/pGEX-5X-l^#fCo C<7^BL21^0. Img/m 
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lT>'t°v'y V^-^tf LBi#i&T'i## 0. ImM isopi-opylthio-i3-D-galactoside (I 

PTG) ^^jbDUXaCCT-Xtcai^FB^itftLNT^iSt^GST. c*$Sl-HA«rilili'S- btc^/y t^' 
:^V> (GST-yy t':^lJ v-HAHA) ^ :^y<-^7 w<D^^^^m\^tio mMM^x-m 

HXb^cBL21^PBS-Trgfe?^L/cm. Img/inl ]) 1% TritonX-lOOlC J; 

-^mit UfCc pjmitVtiGST-iy y t':t y ^--HAHA^? ^$r-^tfBL21**i? 
iJ'^^V^?^^^*>'l^^^^^"'^^T 0—^48 (GS4B) tCii^^^PBS-e?5fc#U. 50niM5S 
TcS^i^'Vl-^ WTris-HCl (pH8. 0) til j; @ ^ t T^GST-y^ If:^ V ^-HAHAiJ' 

25inM Tris-HCl (pH6. 8) . 0.25% sodium dodecyl sulfate (SDS) . 0. 05%^ yU;* 7* 
l^-i^^ ^'W, 0. l%:?'U-iro— yV-t:-^SUfc#s 8% SDS polyacrylamideffi^?^!}) 
(SDS-PAGE) i:i5SffiUfc„ SDS-PAGE#. GST-iyy t':^- ^ ^'-HAHAt? W'^iJ' «f4. ^ 

^-atpPBST-^^'£. 6053-:7'n -jy ^:^^$r^f o. 5%;^^i^5:.'i'i;7 ^g^-^ 

tfPBS-e400'f$lC#D5U/c^HA^y :^ P— l^^V-ta^ (Boehringer mannheimit) T'^ 
6P:^:fe^^/?;^-^:feo 0.1% Tween20/PBST-l5fe# U> horse radish pe 

roxidase (HRP) mWi-^ ^ ^HGtfiW^mmWt \^XmiU.X'60i^:^mRJt^^'t. 0. 
1% Tween20/PBSTgfe^^b. HRPV^'f^^^^ffl-r 5 ^ <h J: 9 g Wtai^^l^ffi Lfco HR 
P^-ttt^^tilt^t^ECL^^y h (Amersham^h) ^^V''fc. (Clinical Chemistry. 25, p 
1531, 1979) o ^*^IH2l^^UfCc ±fBGST-W ^-^-HAHAli'&iJ'^'^-^i^W 

[mmm5'] in vitroic*5it?)^*v'y t'^!J >m^^^^ W^^gtD^m 

V'st'fe^. (iB^IJ#-^ : 1) <^5lc<S^^lJPS^*EcoRIi!^|flSU. pBluescr 
ipt II .KS'<^ l^l^fAUtc (syno/pBluescript) „ ^(D^^ syno/pBluescript 
(iMg) i:TNT-coupled Translation System (Promegalt) ^ffil'Mn vitro trans 
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(BAS2000, Fujix) i Oifemtt^^l^ffiL:^, 1*^^111 3 {^^ bfco 

IMikm 6 ] y u^y^^ i^^^mz. x^i^y t'^r y >i&^^(DmMm 

V^tTo:^c<, ^2kV^T''=P;^M7-<y^'Lyc^/7 V<DcDNA (1799bp; @E?!l#-§- : l 

©1233-3031#) ^:7°P-:7'i LX42°C. 12B#rBl/N-f 7' y iJ^-f X^i±fc„ ^l^^^fT? 

n :/Bg^300mM NaCl, 30mM sodium citrateTSfc^^s ISmM NaCl. 1.5mM sod 
ium citrate ^^■c?T50'CT'^^i!5fe?^SrtTotCo i 6*)(DraRNAfiXi^:7 ^' yUA^iS^ ^ 

■ t MW^JfiLl^l^^iiifflia (HUVEC) 

• HEK (human embryonic kidney) -293T 

*B5&^)!l?V^H25mM Tris-HCl (pH6. 8) . 0. 25% sodium dodecyl sulfate (SDS) , 0. 
05%^ ^V;* :/ h in ^ y -jV, 0. n^))±n —jVX^^m t . 8% SDS polyacrylamide 
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m%^W} (SDS-PAGE) l^X^'MMz.. SDS-PAGE=^^WmS*^>'^-°^«t*^ ^ 
i:5%;^^-^^^^^ ^*P^^^ Tris buffered saline (TBS) X'1000{gt^%l? UTS?^ 

;^(^-ftxfc*.^^I^P#t-ttofCo ^JC&m®NCJK^ 0.1% Tween20/TBS-ej5fcJ^U ho 
rse radish peroxidase (HRP) WM^^-t^l^Gmt^ 2^^tn.Wt 
^fe^Sf&^-tt. 0.1% Tween20/TBST'^5fe?#^U. HRP^+^^mtHi-^ ^1 i: <t S 
l^.^#.mU/Co HRPStt(D:|^l±ll-t^ECL:¥:y h . (Aniersham1=±) =lrffiV^fc (Clinical 
Chemistry, 25. pl531. 1979) o jg^^rH! 5 lil^j^ 

=,>bu-yum (laS -.+GST) ^;LjoV^-CRA&#*515VtBS»^::^.m^tL. HUVE 
.C*5 J:tJ5HEK-293TJ^fflliSl^^ffi ^ ix^^VN220kDa<? ^-^^^ Mld^-T ?>feT;-rtK*ffiBataiJilLVt 

220kDaJJAi51^<??^^~^ KT'll^^tL^tSi^Jttfi. te(7>j5ti^<l; 'ij <!: {C7 ^ 

p^^^^ (^^■^:^^240kDa) . ^j^U^ti^^^^-^^-t^^'-^^^V h (^^^4113200 
kDa) mtmWl^^^ -o^^(^^:i:iJ:a<5lttt->yK:^y><^5^^*»**^220kDa 

Sl^S^SOkDa-CfcSo m^(Dm^h. t';^U >';i^SDS-t?^t«b7i^V^#Sfl^1«5t 

^JfefiJlX'PMbrcRA.m#A5fc<^m«^ 1% NP-40TPl^^bbfc«5gf#M 
^^^PMUfCc C:<^ytM#S«««. 25mM Tris-HCl (pH6.8) . 0. 25%sodium d 
odecyl sulfate (SDS) . 0.05%:^^^:^^^=^^^-^^^ 0. 1%:?- ^ ^ D-/VT^S 
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8% SDS polyacrylamidem^^Kj (SDS-PAGE) X 'O j^mi^tCo SDS-PAGE#, yfl^ 

C) MtC^^LfCo ^(DNCl^frj^^L. 5%;^^>'^/l.^;^iiP7.fc Tris buffered sal 
ine (TBS) X^mS.. IBtr^l^'n d^v^Xfc^^. RAB#ft*mrai)S^^^ M# b 

0. 1% Tween20/TBS-egfei^L. horse radish peroxidase (HRP) ^iHfeJa^^f-^IgG^TC 
I*:?r2i5):jitf*^ UT^^a. mm:^m^}t^:^^. 0. 1% Twee]i20/TBST'^j^L. HRP?& 

rshamtt) ^^JlV^/c (Clinical Chemistry. 25, pl531. 1979) , Um^m6{Z7ik\^ 

ytm^=B^iaJ^D.?t^ffiv^7t^^^fe^^fo/c„ 1% ^skmr^uy'^i^ (BSA) -C30:9-:/ 

m LfCo V -^^y KfCf*. iBa?!l#-§- : i ©1233-3031#^TOi>' y l^;a-y ^^at-lE-^l? 
99bp^A UfcGST-ii^^ :^yN°^ K^?t-<:i7 ^ -pGEX-5X-3^BL2lJ^^Amm$-y- 

^t^J;«5f^$^UTGST-^:b^syno-GS*7Ai «S^^it'?&flt^iiiSta^^^ffii^^^ 
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SJ^:>=^<^S*^PBST-i5feV^^. fluorescein isothiocyanate^fS^irt [^i^^'IgG^Jt^: 
v^y f;^- V ^'rai'B- i?' ^^"^ ^J' KlC <fc o T PI* $ tl. 5 ^ <b WT' ^tc (El 7 ± 

^SfSi-Si5tJ^J*. HRP?St±t-S-:5< S.S'-v^T^ y-<Vi^i^>Eg^^O^-fe^^: 
Xff o fCo GST-^|5:» i/y t":^ i) ^^M-^i? ^^"^"i? K^2. Omg/mL*>?) V^^iGST (2. Omg/ 

^/i!!i'a'^^^''°^KJ-J; ^Il26btt^;i (0 8) „ -i)q^T±iaG 

ST-$U:$^Syno-GS;5- b (DnUmW^^ofcy^mmmi^Mi-^^^P^'^i-i. GST-GS^^ b 
#bixfc^#:tJ:bt;fUs ^m^\^^Jtir^:Lt:Amibibiiti (ID9) „ 

mmm 10'] RAw^jkm't'tav^^ ^'^^^'^^^ 
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mm^X^. -^^-rGST-Wj^^yy '^B'^i^>'^<i!7M (lOOng/lane) *SDS-PAG 

EKX^^mi,. NCBitCi^ii^L/Co llk^i^tl^XRh^^skm ism) ^ THs bu 
ffered saline (TBS) T'lOOO^S^IR GST-^P^v-y t';^- y VM'^iJ' V^'^iJ' 
^ Vtcncm^Z-M LT^?^-T?60:»:fe^^;^; ^-^fCc 0. 1% Tffeen20/TBST'NCfli^i5fc^f^ U 
/cWP^mtrCt MgG*n;#:tf 2iJfein;^$:i bT^?^-T'60:^^:fe^K;^;^$^. 0.1% Twee 
n20/TBST"?5fe^^ HRP^tt^^^aSi"^ {il i <9 i ^tKm t Ufc t h IgG<^:|^ 

gG^#:*s#iSi-Si:i:.:6S^fcbixfc (Ell 0) o »ttMfifi3m (OA) 

^ife^d 2 T'ilFML:tRA,*#?tfliri'«flSft5!5(7)cDNA^5i7-Y y — ^^V^T. ->V 
f;^y >y;*':/ K(7);^i> y-cr^^-iJ^'^^To^ (tm-SEs m^^mm. ^^^i';^-^- 

^T/vupv-y-x "i? w«;;^w^^^ra+Ba<^;B^ii&" ^ pp. ee-e?. ^±tt; 

Kaelin, W. G. at al. , Cell 70. 351-364. 1992; Skolnik. E. Y. et al. , Cell 
65, 83-90, 1991 ; Sambrook, J. et al. , Molecular Cloning, a laboratory ma 

nual second edition. Cold Spring Harbor Laboratory Press 12. 16-12. 20, 198 

9) o ^^3^7 y — :7 7— v?^:^Si® (XLl-Blue MRF' ) {;i 37*^20:9' P^^ ^ V=^=-^— 
h bTS^^^. TopT:^*n— x^^^fp#7*W~ MCJC&ftYc. 42'CT'3. 5B#F^i^^^. 

lOmM IPTG {C^^tLfc^ft^^-tirfc^ ha-k^VD-;:^^>7"'V>'^7'l^— 

$b(-37'CT3.5B#FB^Jt«^^fofco ^>:^i^^<lrlHlTO^ '-SGW^-^yyT— [i 

OmM Tris-HCl (pH8. 0), 0.5% Skim milk, 0.1% TritonX-100. ISOraM NaCl. ImM E 
DTA, SniM MgCl,, ImM DTT, protease inhibitor (complete, Boehringer Mannheim 
1±) ] T♦5:$^F^(^^5fe^^^5lE]^Tofcm^ -fx^y^^y^'/^yyj^ [lOmM Tris-HCl (p 



wo 02/052007 



65 



PCT/JP01/Jn89 



H8.0), 5% Skim milk, 0. 1% Triton X-100, ISOmM NaCl. ImM EDTA, SmM MgClj, 
ImM DTT, 5% glycerol, pr-otease iphibitor (complete, Boehringer Mannheim 

y f;^]; LTAPx. (f*)10* cpm/ml) x -il^^^^^ 

(SL) t:i&#»tfCo 

ii:L^s 5^^^^<D100bp{CjoV>X{iSl-5 [Lecka-Czernik, B. at al. , Molecula 
r and Cellular Biology. 15, 120-128, 1995: accession number U03877 (cDNA), 
AAA65590 (protein). "EFEMPl" ti^mtil^: Stone, E. M. et al. , Nature 
Genetics 22, 199-202, 1999; accession number Q12805 (protein)] t^ittlS 

MMm 6 b mm\^'^UMX V nmh^W^ mMM 1 1 h iXfcSLOcDNA 

-C'fo^o RA,fe#*3femm.aB^lis SLsl'^5^=lr5^^mUTV^:5Ca;;6S^febnfc (HI 

11)0 
HEK-293T 

A549 
HeLa 
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imtM 13] iyy\f:tV>t SKD'^-t 

SL cmk^Mt^M 3 t |lli«trpGEX^i> iJ'— IC^A b, GST-SLHS'g-iJ' 
i^U. 10% SDS-PAGE(e:GST-SL (500ng) , =3 ^ b n — t LTGST (1 m g) ^M>ffi L 
f^o SDS-PAGE^. h n ^ n y -7^ ^ J; D C/flldls^ Lfc^ iCO 

r?"^ 1^ 6M guanidine hydrochrolide> 5niM 2-Mercaptoethanol ^"^tPSOmM 

Tris-HCl (pH8.0) T-lB#ffi, SmM 2-MercaptOGthanoK 0. 05% T 

ween20^-^tf50mM Tris-HCl (pH8. 0) X^A^C. — gfeS^L/Co W±^tlfci-^ 
J|^{S. Blocking buffer [lOmM Tris-HCl (pH8. 0), 5% Skim milk. 0.1% Triton X 
-100, 150mM NaCl, ImM EDTA, 5mM MgClj, ImM DTT, 5% glycerol, protease inh 
ibitor (complete, Boehringer Mannheimii) ] "Tr^SIL-v Blocking buffer (0.5% 

skim niilk^^>l^MtJifBil^lSm^)-Ci5fe*^Lfc„ ■=t<D^, TNT-coupled Translatio 
n System (Promegath) :a.t)^pcDNA3-HA-iy/ If::^- P >-HAHA (@£^lj#-^ : KDi^y If 
rt-y :^cDNA 1851bp;60-l9l0l;:HA-tag*#iDU:t^// t':*" U lycDm^^^^^ — 
pcDNA3{C:#AUfc) in vitro translation^^yV^P^S] 9^:^l'L-fcHA-i// 

^-HAHAlili^^ W-?^^ (raHA— >y k':^]; :/-HAHA) ^y'u^zftVXm 
V a :/BK±(^GST-SL3^t)5GST t ^lfi-e2^F^Sjt> ^ -tirfco (T?-:)--^' CI ^-fliJ*., 1 
OmM Tris-HCl (pH8. 0), 0. 5% Skim milk, 0. 1% TritonX-100, 150mM NaCl, ImM E 
DTA, SmM MgCl,, ItM DTT, protease inhibitor (complete, Boehringer Mannlieim 
tt) T'gfe^^L. ^ ;^-iyT-ry^-^'- (BAS2000, Fujix) Xtmm^^^m\^fc. 
±^ n ^^{Cte^^nfcGST-SLife'^tJ' WN'i^gt Ps3HA->y t':^ V ^-HAHAIi. M 
^(OU'^i!}^^ ^ tltzo i^tc^^l^h^ — ;VT-fc 5GST t [^^SlHA-i/^ e::^- 1) >-HAHA 
i:<^^#fm«>b:}^5'^^^ofc (Ell 2) „ r^>^m;b^b^ v-/ t':^U :/i:SUi. ^ 
iyy< ^ Wf^^W'^M J: 9 ig-^i- 7!>mm ^ tiito 
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mmm i x^fcMmm^^mmmfi^^^x lo^ ceiiAveii t o 96 w 

ell plate^^V^|MU GST^/cfiGST-^^^->y t";^ ^ ^-^**^?i^0. 01-1 M M 
^ S J; 5 (C«±?t{-» bfCo mm 3 0.=^ 3- (4. 5-dimethyl-2-thiazolyl) -2, 
5-diphenyl-2H-tetrazolium bromide (MTT)/PBS^*IflB-h^l-^*D 37*C, 5% C 
0, (7?^#T'3B#Pp^t^*^ffofc. ig^#)?i8a±^^I5t^5l^t dimethyl sulfoxide 
t;iJ;!9MTT formazanO^e^e^^fif UPi^TtSiS'J^^^rofc (Journal of Inimunologi 
cal Methods, 65, 55. 1983) „ 10%-FCS/DMEM. ST'C. 5% CO, (D^nTX^<ORAmm 

1 3) o 

imimi 15] t';^- y ^a^^^ a-^ t^l^i^ 

-«pCAGGS (Niwa, H. at al. , Gene 108: 193-9, 1991) ^giCLT^^b. ■7^1=' 
^yVj^s.ftj^riiVyNVtJ— (human cytomegalovirus immediate early enhancer) % 

^V^/C (mi 4) o 
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*il§Sl5tr:feV>-rfi, -btSBf^«®«$ix/^^-ofc (Ell 7±) „ 

oi§m:^5^febnfc (mi 8) i)^^ '&^^mx-^^p^(DiEnfi:nm%%\^^\'-^x\-t±. 

LT;!^:^-7-f''»Wtt (neo) it^^^^AL. -Sfev^^x U T^^A (DT-A) 
1 9) o 
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M-^^^;:^ (Fi) mi^Sr^lB^-li:. -^v^oS-tJ^d^^^^^ l>:^^#:^Co i5bT^#b 

<^^:^x 2J^^ y y^T h-^<y^ (-/-) -efiv^y t";^ y >mRNA(^^{±i ^tt-f , ^ 

^C7y5/:J'T^7h-^'>;^ (+/-) X'lt. (+/+) ICik-^^IH/^mRNAC^^^d^^e? 

:3^fc (D2 1) „ 

18] e/y tf;^ii vigit^MSoi^i^^ 

^f-fUfCo -t^J^^h. 5-bronio-4-chloro-3-indolyl-|3-D-galactoside (X-Gal) ^ 
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\cLacZ(D^kh^m^ii>mi^{biitz. (112 2) o ^^irM'WiiX-a^'Wai^mj^^fi^u 

tzU^. Apical Ectodermal Ridge (AER;^-S5^]I±1) *5J:tJ^*^# • -g-jf S (^/c 
• #) }^3^v^|gii:*s^^$tL^c (1112 3) „ 
^hiC. i^±lZBU<D^^ (limb bud) %®li9:^cL. 
^'^Vl^ ' =^^iyy (HE) ^fe^rcLacZ^-fe^^TofCo Wi^m)i^? 
BS(-)T-5^. 3lfi]gfe^^b. X-gal^fe?^ [X-gal (20rag/inl) 1. 25di1, HEPES (IM) 2. 
2ml, 7 y ixT^'^b:* y (lOOmM) 1.5ml, NaCl (5M) 150 jul, MgClj (1 

M) 65iLil. lOXPBS(-) 5ml ^ 5 U QtK V ^T) T'SOralt bfctjO] lZ^}i^<D 

^^<^>^tBJ3^ (# • 4)C#©jm*) \Z^m^tlX\^^fc (E12 4*3j;tJ«2 5) «, 

c^ife^Rj 1 9 ] m^mo:>i^n 

m<Dmm.m(Dm\^m^^j:Mnmi^^nti::^^-oit (11126)0 j^j^^s, /3v^-vt>;^t« 
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Rf^ir^LacZ(Dm^7!)^W-i^btlfc ([112 8) » 

(1112 9) „ ^\zTji^'>-^i^y*j\--\z.^y)m'Wmm. rv-^vi^^^y kjcj: 9 

fe) (^v^-fm>?^fife:6^^fe^^^^.^*^<3fc (E13 0) „ 
-7 T> jo It ^ => 7 - • y ^^^MSniJ^ (CIA) (i. t h 1tttl3ti5 D BISp 

yi-^^-^L. m-.^^n^m%m-^mM\^f^o ^^^^^^ v-y t^:^ij:/(7)--xpy 
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■J y^T^Y (KO) -7 rj7;7. J; 19 '^%htlfc (explant^fe) m^CD 5> ^X'W ' 'fr*5 

Kossa^-fet^. mm.^mw'^. mmnmm (5%w/v) t-sj^u. ^^7K-i?s<j5fe 

^^^^^ (5S4 w/v) T'iM5t; • ^*^^T^^, gfei^^, 

t hn— h?^ (0.1% w/v ^;v:y=cTc ha— f (p^^J'l^T • ^r^^ bV^y K) , 5% 

tmmitm-i, 257-258, *#»P^, 1961; 'J y:/, L. , lEfK, n^Mit^ 

:i6x-ammt^~m^t:)^m . 625-636. &7Ki±, 1962; mmt^ 

^^-mt^tm^] , 616-621, mm^, 1965) „ T.'V;i7y •7;^:^7Tt$'— fe'^t^ 
(DilkiiH-X. TJ\-t>])yir:^y7^—^W^^'^^yY (Sigma, Diagnostic Kits 
and reagents, alkaline phosphatase (AP) , leukocyte, Cat. No. 86-R) {CL J: 19 

^yj \^ir V :y^^^^T ^ y y^T ^ h-^t^ :^ (lacZit^S^ y 5/ iJ' >) (omx 
l>;^tD^3D^-^i^^«^24!^?3t^l.yix- hj::itj7 3:yl'^fc>9 0. 1X10\ 3X10\ 1X1 
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Q\ 3xio\ isxxj 1X10^ mm^. io%^'ymi^Mn^^ts^'^^^y='^^^^ 

(DMEM) ^x—mimLf^o -t-r. mmmm<Dtt.m&mmi^mm 
mm i^u^^'^m) ^mm^^^±i^mi:>n^(^\^-^^^^^ hoo^iam) m 

tH?^ 20m1 MgM (O.IM MgCl,, 4.5M ^ Ji^:^y° Y ^ -^^) =^ UK 
0NPG^M(o-nitrophenyl-j5-D-galactopyranoside) (O.IM ]) l^mmmm (pH7. 5) 
q^lC Wml (D^m ^ 22m k' ^^^tJ^ O.IM P V^W*^ (pH7. 5) 57^1 ^^)D 
X. ±& ^ 100m 1 tL-^c^ ft;ilU/.^V^J:5^c:?i#bT, 37'CX'6^Pp^-^ ^-=^f--^ 
-M.fc„ 150 M 1 IM ^^-:J-fy e?-^ (Na2C03 21. 2g ^ H3O lC?$;5.-UT 200 
ml [Z.^P^ry^\.. 0.45Mm 7 ^ ^l^^— Ufct.<7» ^^JflxT^Jt^^ifit $ 
420nm^PiJ^^^?l'J^bTi9-^'7^ b ->^-t'St4tr«Ufc„ ^i^l^iaJft? 

:i!^Km-^^^mm\^^nmM^-mi^ vxmm(D b -gair ^^TV^. t*:^ 

isolone) (0.01-1 /zM). i3im2-0-tetradecanoylphorbol 13-acetate(TPA: 0. 

001-0.1 ^^u)^m^>-1^o :/w K^-V p vJ^^t^^ Kttifc^^^^'J. tpa«:/px^ 



wo 02/052007 



74 



PCT/JP0l/n289 



mMm 2 3 ] fet t';^ y >^ y ^ D —rji^inW(D'^m 

Syno-P3 (SLALTGAVVAHAYYC/'ie^iJ:^-^ : 3 ) , 
Syno-P2 (TCRMDVLRASLPAQS/ifiJ!l#-i- : 4) , joJ;t/ 
Syno-Pl (GAATTTAAGTSATAC/iE^lJ#-§- : 5) 

LH) trJ^-a-^i^fCo KLH^,1;^^Lfc#'g«^-<:7'^K© 0.1ml ^^^:^7j<{C 



:7a^:/h(O^^Tv^^/^>h (FCA) 0. lrol%;bP;lT^fe^j[^^f^$!J byt„ 
#:fe^Il<lr-tn-e*tL8Eno-^'>:^ (BALB/c^;:^. 53i«^) WlF|5^TJco.2iniaitL:fe 

iDSB^lc:, >bm.t^hUilL\^]k.m20Q ^mJt^^^X^f::,^ ELISAJ:! J;oTtiiMc?± 

^%mW\^^% 3fl§^<D-7t>;;^Ifa^^cov^T. ELISAfi i^S^-f^McD^'J^Ji*^^ 
114 1~EI4 3l;:^Lyto ^m^mM-t?>'&-Q7 y±y( ^(D^im^^''7 

$zcp^-7|ffliatt (P3U1) t-^t?P^Wmm^V.lQXm^\^. 5 0%<OPEG (^P5t 
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it«±tt^it^ufc„ ^m^m<Dm\^-s^^ ^^j^^^^Y^mm^ 
° 2 3 -c» feixfcs,„o-P24 wi- 5 2 a<Dinv y ^* ■> ^ f ° 
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(Dtio^x'h^^ Mmti^x. ^m^mrmmm (oa) A^commm^i^nmLtc. 



E3 



5 
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(Hashizu^e R et al. . J. Biol. Che.. 276. 14537-14540. 2001), 
yfir^) .^^^oV^X iBcx t'^^ V^b?§t4d^fo^A^^^ 0 pCAGGS^^ 

VU. 36B#fpr#M^lHl»iXl^tCo Buffer A [15 mM Tris-HCl pH 7.5. 0.5^ 
M NaCl. 0.35% NP-40. 1 M PMSF, 2m gM aprotinin. 2m gM leupeptin] (C e 

3MgO^FLAG^i*^^t^7.5Ml^^n^^VAt-X^-»U "Sfe^^W^^T 
ofc„ Buffer A^.U<m.l% SDS :^MUy-C Buffer A^ClTSlHl. Buffer B [25 n, 
M Tris-HCl pH 7.5. 50 M NaCl, 0.01% Nonidet P-40. 10% glycerol. 1 EDT 
A] 1^X211] t-X^-;5fe^b. Z,,l<D^y^^f:y^)^'-^^^^^ [50 „^ Iris-HCl 

pH 7.4. 5 n** MgCl. 2 NaF. 10 nM okadaic acid. 2 ^ ATP. 0.6 DTT. 1 
.5MgGST-HA— t':^^^. 40ng^«*5^El. 0. 3 m g UbcH5c (E2) ] ^^^PU 3 

7'CT'30^-Mf&^-*tc„ 0.1 M DTT.^^tP 2XUenuBli SDS-loading buffer^SOMl 

Urco -?!fc^5t<*{;i<ifetFLAG^^ (SIGMA) iaXXimh^W (p ->:x • >5'V T^V ^ 
x^ty^^^t) ^^>^:^-o HRP^tt'^^*aifi*tSF0 7ilI!«mo:fco ^<f*3. r.^' 

ipt,FLAG-Wt';^y><5^^-'^-^«^-^^^^^'^'*^'^^ ^^'""^ 
T-HA-^t':^^i-. ATP. El^/c^iE20V^■f^^,^^^m^PU/^V^^^&t.^Tofc (GST-H 

A-:xb'=^^^'#»0^^^iGST%^V^T^^&:^^To:^). 0.1% SDS»Buf^fer A 
^K^^ i„.unopurificationLfc->y t';^^ .^^fflV^fc^*^^ 4 6 |O^Lfc„ 

5kDa^#/^1^'<X(^.^V .F;6^^*^^^^ (04 6 ^fP)c ^c^^^^- Kt^^AGm 
a:%;tbtb^ci„ ^blC. ATP. El^^ctiE2(DV^-rtt;i)^^j)^iit/cK^&mX'tt. 
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t:';^]; >^SS-l:'a,^^.^ti^.jBi t/^V^:: Buffer A(D;^T'h-X 

™unopurification(D^*J;i9. 2) t'^^ P Vf^ESr^ tf^^^z-gg^ U 
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1. TIE (a) t^h (e) <D\>^-fir^t^Z^i$.(7):^^)^^U:^^Y\ 

4. (1) - (3) ii-hfl^mt-hm^^h.:i>^pfi<},%^i-:>(Om^^^-t^ 

(2) ->/ t';d-y :/y;«/>Ksi-5i^'g^i-^ 

(3) ytmii^^i?3t-t§ 
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5. *fctifi*-^2taBm«0*°y>c^l^:t^K^^^f-A^n:fe-^^^-o 
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1 8 . If 1 6 t^t£«fecD;K y ^ ^ l^:^^ K^^tp. miKm 1 ^^cfiffs^t:^ 2 {Cfg 

2 0. im^-m]) ^'7^m%mmx^^:^^ m^^i 9 tciB*fe<5?^?i„ 

X@, :feJ;TJ? 



PCT/JPOJ/11289 

WO 02/052007 

83 



2 7 . ».OXa*«t,- f,*»3I^IE*»# ^..^SSfcli-^* Ki8^+*S 
30.^c^xm^^t..tt*3S3..fB^^^^-'^«^^^^*'^»^-^^^^^P-^ 
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3 6 . f«*^ 3 0 JclBifeO^ ^ y J, ^ . ^ ^^^^^^ 
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4 3. i^com^^a^y ^/tJ'^v^tLTi^S, f^*:^4 2Jc:lB*feo b^v;?^-:^:^— 
4 5. ^;>:(^x@^^tp. lt*Jli*^ftl**^M2lc:|B«feo*°i;^^ Kt^F^E 
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SEQUENCE LISTING 

<110> Locomogene, Inc. 
<120> synovial cell protein 
•<nO> BHP-AOOOIYIP 

<140> • ' 

<141> 

<150> JP 2000-405082 
<151> 2000-12-22 

<150> JP 2001-266492 
<151> 2001-06-27 

<i60> 7 ... _ . . .. .. , 

<170> Patent! n Ver. 2.0 

<210> 1 
<211> 3374 
<212> DNA 

<213> Homo sapiens 
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<220> 
<221> CDS 

<222> (403).. (2256) 
<400> 1 

gccctttctt atgagcatgc ctgtgttggg ttgacagtga gggtaataat gacttgttgg 60 

ttgattgtag atatagggct ctcccttgca aggtaattag gctccttaaa ttacctgtaa 120 

gattttcttg ccacagcatc cattctggtt aggctggtga tcttctgagt agtgatagat 180 

tggttggtgg tgaggtttac aggtgttccc ttctcttact cctggtgttg gctacaatca 240 

ggtggcgtct agagcagcat gggacaggtg ggtaagggga gtcttctcat tatgcagaag 300 

tgatcaactt aaatctctgt cagatctacc tttatgtagc ccggcagtcg cgcggattga 360 

gcgggctcgc ggcgctgggt tcctggtctc cgggccaggg ca atg ttc cgc acg 414 

Met Phe Arg Thr 
1 

gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg get gtg gtg get 462 
Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly Ala Val Val Ala 
5 10 15 20 



cac gcc tac tac etc aaa cac cag ttc tac ccc act gtg gtg tac ctg 510 
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His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro -Thr Val Val Tyr Leu 
25 30 35 



acc aag tec age ccc age atg gca gtc ctg tac ate cag gee ttt gtc 
Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He Gin Ala Phe Val 
40 45 50 



558 



ctt gtc ttc ctt ctg gge aag gtg atg ggc aag gtg ttc ttt ggg caa 
Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val Phe Phe Gly Gin 
55 60 65 



606 



ctg agg gca gca gag atg gag cac ctt ctg gaa cgt tec tgg tac gee 
Leu Arg. Ala Ala Glu Met Glu His Leu Leu Glu Arg Ser Trp Tyr Ala 
70 75 80 



654 



gtc aca gag act tgt ctg gee ttc acc gtt ttt egg gat gae ttc age 
Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg Asp Asp Phe Ser 
85 90 .95 100 



702 



cec cgc ttt gtt gca etc ttc act ctt ctt etc ttc etc aaa tgt ttc 
Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe Leu Lys Cys Phe 
105 110 115 



750 



cac tgg ctg get gag gae cgt gtg gae ttt atg gaa cgc age cee aae 
His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu Arg Ser Pro Asn 
120 125 130 



798 
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ate tec tgg etc ttt cac tgc cgc att gte tct ctt atg ttc etc ctg 846 
lie Ser Trp Leu Phe His Cys Arg He Val Ser Leu Met Phe Leu Leu 
135 140 145 

gge ate ctg gac ttc etc ttc gtc age cac gee tat cac age ate ctg 894 
Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr His Ser lie Leu 
150 155 160 

acc cgt ggg gcc tct gtg cag ctg gtg ttt ggc ttt gag tat gcc ate 942 
Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe Glu Tyr Ala He 
165 170 175 180 

ctg atg aeg atg gtg etc acc ate ttc ate aag tat gtg ctg cac tec 990 
Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr Val Leu His Ser 
185 190 195 

gtg gac etc cag agt gag aac ccc tgg gac aac aag get gtg tac atg 1038 
Val Asp Leu Gin Ser' Glu Asn Pro Trp Asp Asn Lys Ala Val Tyr Met 
200 205 210 

etc tac aca gag ctg ttt aca ggc ttc ate aag gtt ctg ctg tac atg 1086 
Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val Leu Leu Tyr Met 
215 220 225 



ttc atg acc ate atg ate aag gtg cac acc ttc eca etc ttt gee 



1134 
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1182 



1230 



1278 



Ala Phe Met Thr He Met He lys Val His Thr Phe Pro Leu Phe Ala 
230 235 240 

ate egg cec atg tac ctg gee atg aga cag ttc aag aaa get gtg aca 
He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys Lys Ala Val Thr 
245 250 255 260 

gat gee ate atg tct egc ega gee ate cge aae atg aac aec etg tat 
Asp Ala lie Met Ser Arg Arg Ala He Arg Asn Met Asn Thr Leu Tyr 
265 270 

cea gat gee ace cca gag gag etc cag gea atg gae aat gte tgc ate 
Pro ASP Ala Thr Pro Glu Glu Leu Gin Ala Met Asp Asn Val Cys lie 
280 285 290 

ate tgc ega gaa gag atg gtg aet ggt gee aag aga etg eee tgc aac 
He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg Leu Pro Cys Asn 

295... 300 . . 305 

cae att ttc cat ace age tgc etg cgc tec tgg ttc cag egg cag cag 1374 
His lie Phe His Thr Ser Cys Leu Arg Ser Trp Phe Gin Arg Gin Gin 
310 315 320 

ace tgc ccc acc tgc cgt atg gat gtc ett egt gca teg etg cea geg 1422 
Thr cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala 

•^•^R 340 
325 330 335 



1326 
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cag tea cca cca ccc ccg gag cct gcg gat cag ggg cca ccc cct gcc 
Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly Pro Pro Pro Ala 
345 350 355 



1470 



ccc cac ccc cca cca etc ttg cct cag ccc ccc aac ttc ccc cag ggc 
• Pro-His Pro Pro- Pro-teu-Leu-Pro- Gin~Pro-Pro- Asn Phe- Pro-Gin -Gly- 
360 365 370 



1518 



etc ctg cct cct ttt cct cca ggc atg ttc cca ctg tgg ccc ccc atg 
Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu Trp Pro Pro Met 
375 . 380 385 



1566 



ggc ccc ttt cca cct gtc ccg cct ccc ccc age tea gga gag get gtg 
Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser Gly Glu Ala Val 
390 395 400 



1614 



...gc.t. cct cca. tc_c. acc. agt.^ca.gjca £cc_ctt.tct.cgg ccc agt gga gea. 
Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg Pro Ser Gly Ala 
405 410 415 420 



1662 



get aca acc aca get get ggc acc agt get act get get tct gcc aca 
Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala Ser Ala Thr 
425 430 435 



1710 



gca tct ggc cca ggc tct ggc tct gcc cca gag get ggc cct gcc cct 



1758 
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Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly Pro Ala Pro 
440 445 450 



ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg cct cca ccc 
Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu Pro Pro Pro 
455 460 465 



1806 



ttt gcc ttc ccc cca atg cct gtg ccc cct gcg ggc ttt get ggg ctg 
Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe Ala Gly Leu 
470 475 480 



1854 



acc cca gag gag eta cga get ctg gag ggc cat gag egg cag cac ctg 
Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg Gin His Leu 
485 490 495 500 

gag gcc egg ctg cag age ctg cgt aac ate cac aca ctg, ctg gac gee 
Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu Leu Asp Ala 
505 510 . 515 



1902 



1950 



1998 



gee atg ctg cag ate aac cag tac etc acc gtg ctg gcc tec ttg ggg 
Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala Ser Leu Gly 
520 525 530 



ccc ccc egg cct gee act tea gtc aac tec act gag, ggg act gcc act 2046 
Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly Thr Ala Thr 
535 540 545 
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aca gtt gtt get get gcc tec tec ace age ate cct age tea gag gee 2094 
Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser Ser Glu Ala 
550 555 560 

acg acc oca ace cca gga gee tec cca oca gee cet gaa atg gaa agg 2142 
Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu Met Glu Arg 
565 570 575 580 

cct cca get cct gag tea gtg ggc aca gag gag atg cct gag gat gga 2190 
Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro Glu Asp Gly 
585 590 595 

gag ccc gat gea gca gag etc ego egg cge cgc ctg cag aag ctg gag 2238 
Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin Lys Leu Glu 
600 605 610 

tct cct gtt gcc cac tga cactgcccca gcccagcccc agcctctgct 2286 
Ser Pro Val Ala His 
615 

cttttgagca gccetcgctg gaacatgtcc tgccaccaag tgccagetcc ctctctgtct 2346 
gcaccaggga gtagtacccc eagctctgag aaagaggcgg catcccctag gccaagtgga 2406 
aagaggctgg ggtteccatt tgaetccagt cccaggcage catggggatc tcgggtcagt 2466 
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tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga aggcagaagg 2526 
tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg ggctgcccct 2586 
ccaagcccta cttgtatgtg cggagtcaca ctgcagtgc.c gaacagtatt agctcccgtt 2646 
cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc tggcccaccc 2706 
ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct cttgtggtgg 2766 
tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca cacaactcag 2826 
ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc ctgccccgcc 2886 
cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg tctcacccag 2946 
cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg accactgcaa 3006 
tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt tagaattgga 3066 
attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg aatgcttaat 3126 
cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga aaaggctctg 3186 
tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc ccttggtttt 3246 
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gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa atattgtaca 3306 
aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa caaaaaaaaa 3366 
aaaaaaaa 3374 



<210> 2 
<211> 617 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

Ala Val. Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr lie 
35 40 45 



Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 
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Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 " 75 80 

Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 

Met Phe Leu Leu Gly He Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

Glu Tyr Ala He Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 
180 185 190 



Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 
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Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe lie Lys Val 
210 215 220 

Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 

225 230 235 240 

Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 

Lys Ala Val Thr Asp Ala lie Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
290 295 300 

Leu Pro Cys Asn His lie Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
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340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 

Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Ala Leu Ser Arg 
405 410 415 

Pro Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala 
420 425 430 

Ala Ser Ala Thr Ala Ser Gly Pro Gly Ser. Gly Ser Ala Pro Glu Ala 
435 440 445 

Gly Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro 
450 455 460 

Leu Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly 
465 470 475 480 
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Phe Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu 
485 490 495 

Arg Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr 
500 505 510 

Leu Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu 
515 520 525 

Ala Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu 
530 535 540 

Gly Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser lie Pro 
545 550 555 560 

Ser Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro 
565 570 575 

Glu Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met 
580 585 590 

Pro Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu 
595 600 605 



Gin Lys Leu Glu Ser Pro Val Ala His 
610 615 
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<210> 3 
<211> 15 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

Ser Leu Ala Leu Thr Gly Ala Val Val Ala His Ala Tyr Tyr Cys 
15 10 15 



<210> 4 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 
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Thr Cys Arg Met Asp Val Leu Arg Ala Ser Leu Pro Ala Gin Ser 
1 5 10 15 



<210> 5 

<211> 15 

<212> PRT • 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 5 

Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Cys 
1 5 10 15 



<210> 6 
<211> 3028 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (60).. (1910) 
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<400> 6 

gcagtcgcgc ggattgagcg ggctcgcggc gctgggttcc tggtctccgg gccagggca 59 

atg ttc cgc acg gca gtg atg atg gcg gcc age ctg gcg ctg acc ggg 107 
Met Phe Arg Thr Ala Val Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 

get gtg gtg get cac gcc tac tac etc aaa cac cag ttc tac ccc act 155 
Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

gtg gtg tac ctg acc aag tec age ccc age atg gca gtc ctg tac ate 203 
Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 



cag gee ttt gtc ctt gtc ttc ett ctg ggc aag gtg atg ggc aag gtg 251 
Gin Ala Phe Val Leu .Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 . 55 . 60 

ttc ttt ggg caa ctg agg gca gca gag atg gag cac ctt ctg gaa cgt 299 
Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

tec tgg tac gcc gtc aca gag act tgt ctg gcc ttc acc gtt ttt egg 347 
Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
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85 



90 



95 



gat gac ttc age ccc cgc ttt gtt gca etc ttc act ctt ctt etc ttc 395 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 

100 105 110 

etc aaa tgt ttc eac tgg ctg got gag gac cgt gtg gac ttt atg gaa 443 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

cgc age ccc aac ate tec tgg etc ttt cae tgc cgc att gtc tct ctt 491 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg lie Val Ser Leu 
130 135 140 

atg ttc etc ctg ggc ate ctg gac ttc etc ttc gtc age eac gee tat 539 

Met Phe Leu Leu Gly lie Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 

eac age ate ctg acc cgt ggg gee tct gtg cag ctg gtg ttt ggc ttt 587 

His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 



gag tat gee ate ctg atg acg atg gtg etc acc ate ttc ate aag tat 635 
Glu Tyr Ala He Leu Met Thr Met Val Leu Thr lie Phe He Lys Tyr 
180 185 190 
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gtg ctg cac tec gtg gac etc cag agt gag aac ccc tgg gac aac aag 
Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 



683 



get gtg tac atg cte tac aca gag ctg ttt aca ggc ttc ate aag gtt 
Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 



731 



ctg ctg tac atg gee ttc atg acc ate atg ate aag gtg cac ace ttc 
Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 



779 



eca etc ttt gee ate egg ccc atg tac ctg gee atg aga cag ttc aag 
Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 



827 



aaa get gtg aca gat gee ate atg tet ege cga gee ate cgc aac atg 
Lys. Ala Val . Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 



875 



aac acc ctg tat eca gat gee acc eca gag gag cte cag gca atg gac 
Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
• 275 280 285 



923 



aat gte tgc ate ate tgc cga gaa gag atg gtg act ggt gee aag aga 971 
Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Ar^ 
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290 



295 



300 



ctg ccc tgc aac cac att ttc cat acc age tgc ctg cgc tec tgg ttc 
Leu Pro Cys Asn His lie Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 



1019 



cag egg cag cag acc tgc ccc acc tgc cgt atg gat gtc ctt cgt gca 
Gin Arg Gin Gin Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335 



1067 



teg ctg eca gcg cag tea cea cca cce ccg gag ect gcg gat cag ggg 
Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala Asp Gin Gly 
340 345 350 



1115 



cca ccc ect gee cec cae ecc cca cca etc ttg ect cag cec cce aac 
Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro Gin Pro Pro Asn 
355 360 365 



1163 



ttc cce cag ggc etc ctg ect cet ttt ect cea ggc atg ttc cca ctg 
Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 



1211 



tgg cce ccc atg ggc ccc ttt cca cet gtc ccg cet ccc cce age tea 
Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 390 395 400 



1259 
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gga gag get gtg get cct oca tec acc agt gca gcc ctt tct egg ccc 
Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 
405 ■ 410 415 



1307 



agt gga gca get aca ace aca get get ggc acc agt get act get get 
Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 
420 425 430 



1355 



tct gee aca gca tct ggc cca ggc tct ggc tct gcc cea gag get ggc 
Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 
435 440 445 



1403 



cct gcc cct ggt ttc ccc ttc cct cct ccc tgg atg ggt atg ccc ctg 
Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 



1451 



cct cca ccc ttt gcc ttc ccc cca atg cct gtg ccc cct gcg ggc ttt 
Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 



1499 



get ggg ctg acc cca gag gag eta ega get ctg gag ggc eat gag egg 
Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 
485 490 495 



1547 



cag cac ctg gag gcc egg ctg cag age ctg cgt aac ate cac aca ctg 1595 
Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 
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500 505 510 

ctg gac gcc gcc atg ctg cag ate aac cag tac etc ace gtg ctg gcc 1643 

Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 
515 520 525 

tec ttg ggg cec cce cgg cct gcc act tea gtc aac tec act gag ggg 1691 

Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
530 535 540 

act gcc act aca gtt gtt get get gcc tec tec acc age ate cct age 1739 

Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 

545 550 555 560 

tea gag gcc acg acc eca acc eca gga gcc tec cea eca gcc cct gaa 1787 

Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 
565 570 575 

atg gaa agg cct cea get cct gag tea gtg ggc aca gag gag atg cct 1835 

Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 
580 585 590 

gag gat gga gag cec gat gca gca gag etc cgc egg cgc cgc ctg cag 1883 

Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 
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aag ctg gag tct cct gtt gcc cac tga cactgcccca gcccagcccc 
Lys Leu Glu Ser Pro Val Ala His 



1930 



610 



615 



agcctctgct cttttgagca gccctcgctg gaacatgtcc tgccaccaag tgccagctcc 1990 
ctctctgtct gcaccaggga gtagtacccc cagctctgag aaagaggcgg catcccctag 2050 
gccaagtgga aagaggctgg ggttcccatt tgactccagt cccaggcagc catggggatc 2110 
tcgggtcagt. tccagccttc ctctccaact cttcagccct gtgttctgct ggggccatga 2170 
aggcagaagg tttagcctct gagaagccct cttcttcccc cacccctttc caggagaagg 2230 



agctcccgtt cccaagtgtg gactccagag gggctggagg caagctatga acttgctcgc 2350 

tggcccaccc ctaagactgg tacccatttc cttttcttac cctgatctcc ccagaagcct 2410 

cttgtggtgg tggctgtgcc ccctatgccc tgtggcattt ctgcgtctta ctggcaacca 2470 

cacaactcag ggaaaggaat gcctgggagt gggggtgcag gcgggcagca ctgagggacc 2530 

ctgccccgcc cctcccccca ggcccctttc ccctgcagct tctcaagtga gactgacctg 2590 



ggctgcccct 



ccaagcccta cttgtatgtg cggagtcaca 



ctgcagtgcc 



gaacagtatt 



2290 
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tctcacccag cagccactgc ccagccgcac tccaggcaag ggccagtgcg cctgctcctg 2650 
accactgcaa tcccagcgcc caaggaaggc cacttctcaa ctggcagaac ttctgaagtt 2710 
tagaattgga attacttcct tactagtgtc ttttggctta aattttgtct tttgaagttg 2770 
aatgcttaat cccgggaaag aggaacagga gtgccagact cctggtcttt ccagtttaga 2830 
aaaggctctg tgccaaggag ggaccacagg agctgggacc tgcctgcccc tgtcctttcc 2890 
ccttggtttt gtgttacaag agttgttgga gacagtttca gatgattatt taatttgtaa 2950 
atattgtaca aattttaata gcttaaattg tatatacagc caaataaaaa cttgcattaa 3010 
caaaaaaaaa aaaaaaaa 3028 

<210> 7 

<211> 616 

<212> PRT 

<213> Homo sapiens 



<400> 7 

Met Phe Arg Thr Ala Val.Met Met Ala Ala Ser Leu Ala Leu Thr Gly 
15 10 15 
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Ala Val Val Ala His Ala Tyr Tyr Leu Lys His Gin Phe Tyr Pro Thr 
20 25 30 

Val Val Tyr Leu Thr Lys Ser Ser Pro Ser Met Ala Val Leu Tyr He 
35 40 45 

Gin Ala Phe Val Leu Val Phe Leu Leu Gly Lys Val Met Gly Lys Val 
50 55 60 

Phe Phe Gly Gin Leu Arg Ala Ala Glu Met Glu His Leu Leu Glu Arg 
65 70 75 80 

Ser Trp Tyr Ala Val Thr Glu Thr Cys Leu Ala Phe Thr Val Phe Arg 
85 90 95 

Asp Asp Phe Ser Pro Arg Phe Val Ala Leu Phe Thr Leu Leu Leu Phe 
100 105 110 

Leu Lys Cys Phe His Trp Leu Ala Glu Asp Arg Val Asp Phe Met Glu 
115 120 125 

Arg Ser Pro Asn He Ser Trp Leu Phe His Cys Arg He Val Ser Leu 
130 135 140 



Met Phe Leu Leu Gly lie Leu Asp Phe Leu Phe Val Ser His Ala Tyr 
145 150 155 160 
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His Ser He Leu Thr Arg Gly Ala Ser Val Gin Leu Val Phe Gly Phe 
165 170 175 

Glu Tyr Ala lie Leu Met Thr Met Val Leu Thr He Phe He Lys Tyr 
180 185 190 

Val Leu His Ser Val Asp Leu Gin Ser Glu Asn Pro Trp Asp Asn Lys 
195 200 205 

Ala Val Tyr Met Leu Tyr Thr Glu Leu Phe Thr Gly Phe He Lys Val 
210 215 220 

Leu Leu Tyr Met Ala Phe Met Thr He Met He Lys Val His Thr Phe 
225 230 235 240 

Pro Leu Phe Ala He Arg Pro Met Tyr Leu Ala Met Arg Gin Phe Lys 
245 250 255 

Lys Ala Val Thr Asp Ala He Met Ser Arg Arg Ala He Arg Asn Met 
260 265 270 

Asn Thr Leu Tyr Pro Asp Ala Thr Pro Glu Glu Leu Gin Ala Met Asp 
275 280 285 

Asn Val Cys He He Cys Arg Glu Glu Met Val Thr Gly Ala Lys Arg 
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290 295 300 

Leu Pro Cys Asn His He Phe His Thr Ser Cys Leu Arg Ser Trp Phe 
305 310 315 320 

Gin Arg Gin Glr Thr Cys Pro Thr Cys Arg Met Asp Val Leu Arg Ala 
325 330 335-. 

Ser Leu Pro Ala Gin Ser Pro Pro Pro Pro Glu Pro Ala. Asp Gin Gly 
340 345 350 

Pro Pro Pro Ala Pro His Pro Pro Pro Leu Leu Pro. Gin Pro Pro Asn 
355 360 365 

Phe Pro Gin Gly Leu Leu Pro Pro Phe Pro Pro Gly Met Phe Pro Leu 
370 375 380 

Trp Pro Pro Met Gly Pro Phe Pro Pro Val Pro Pro Pro Pro Ser Ser 
385 . 390 395 400 

Gly Glu Ala Val Ala Pro Pro Ser Thr Ser Ala Ala Leu Ser Arg Pro 
405 -410 415 



Ser Gly Ala Ala Thr Thr Thr Ala Ala Gly Thr Ser Ala Thr Ala Ala 
420 425 430 
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Ser Ala Thr Ala Ser Gly Pro Gly Ser Gly Ser Ala Pro Glu Ala Gly 

435 440 445 

Pro Ala Pro Gly Phe Pro Phe Pro Pro Pro Trp Met Gly Met Pro Leu 
450 455 460 

Pro Pro Pro Phe Ala Phe Pro Pro Met Pro Val Pro Pro Ala Gly Phe 
465 470 475 480 

Ala Gly Leu Thr Pro Glu Glu Leu Arg Ala Leu Glu Gly His Glu Arg 
485 490 495 

Gin His Leu Glu Ala Arg Leu Gin Ser Leu Arg Asn He His Thr Leu 
. 500 505 510 

Leu Asp Ala Ala Met Leu Gin He Asn Gin Tyr Leu Thr Val Leu Ala 
515 520 525 

Ser Leu Gly Pro Pro Arg Pro Ala Thr Ser Val Asn Ser Thr Glu Gly 
530 535 540 

Thr Ala Thr Thr Val Val Ala Ala Ala Ser Ser Thr Ser He Pro Ser 
545 550 555 560 

Ser Glu Ala Thr Thr Pro Thr Pro Gly Ala Ser Pro Pro Ala Pro Glu 
565 570 575 . 
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Met Glu Arg Pro Pro Ala Pro Glu Ser Val Gly Thr Glu Glu Met Pro 
580 585 590 

Glu Asp Gly Glu Pro Asp Ala Ala Glu Leu Arg Arg Arg Arg Leu Gin 
595 600 605 

Lys Leu Glu Ser Pro Val Ala His 
610 615 
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